Photosynthetic performance during leaf expansion in Malus micromalus probed by chlorophyll a fluorescence and modulated 820nm reflection.
The simultaneous measurements of prompt chlorophyll a fluorescence, delayed chlorophyll a fluorescence and modulated 820nm reflection allow collection and correlation of complementary information for the three domains of the photosynthetic electron transport chain - the PSII electron donor side, electron transport between PSII and PSI, and the PSI electron acceptor side. In this study, we used this approach to investigate photochemical activity during Malus micromalus leaf expansion. The results showed that as leaves expanded, the antenna size per reaction center for the two systems became smaller, and the energetic connectivity of PSII units decreased gradually. Meanwhile, the light trapping efficiency of PSII, electron transfer capacity at the donor side of PSII, exchange capacity of PQs at the QB site and the reoxidation capacity of PQH2 were all increased as leaves expanded. However, the capacity of PQH2 reoxidation increased at a slower rate than the exchange capacity of PQs at the QB site. In general, during leaf development, the photochemical activity of both PSII and PSI increased, although the increase in PSII activity was faster relative to PSI. The results from the three independent signals corroborate each other.